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AB Title compds. I [ Y = O, NH and derivs . , S; Rl = (un) substituted Ph, 
heteroaryl, cycloalkyl, benzyl; R2 = (un) substituted Ph, OPh, 
heterocycloalkyl, heteroaryl; R3 = H, halo, OH, CN, etc.; R4 = 
(un) substituted hetero/aryl, alkyl, etc.; and their pharmaceutically 
acceptable salts, hydrates, solvates and isomers; with the exception of 
certain compds.] were prepared as selective cannabinoid CB1 receptor 
inhibitors. Thus, II was prepared, in 3 steps, starting from 
5-amino-l-phenyl-lH-pyrazole-4-carboxylic acid Et ester and 
2 , 4-dichlorobenzoyl chloride. Preferred compds. I showed a 100 fold 
selectivity for CB1 over CB2 receptor. Pharmaceutical compns. comprising 
I are useful for preventing and treating diseases or disorders associated 
with the activity of CB1 receptor, e.g. metabolic disorders. 
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AB Novel f uropyridines (shown as I; variables defined below; e.g. II) are 
antagonists and/or inverse agonists of the cannabinoid-1 (CB1) receptor 
and are useful in the treatment, prevention and suppression of diseases 
mediated by the CB1 receptor. The compds . of the present invention are 
useful as centrally acting drugs in the treatment of psychosis, memory 
deficits, cognitive disorders, migraine, neuropathy, neuro-inf lammatory 



disorders including multiple sclerosis and Guillain-Barre syndrome and the 

inflammatory sequelae of viral encephalitis, cerebral vascular accidents, 

and head trauma, anxiety disorders, stress, epilepsy, Parkinson's disease, 

movement disorders, and schizophrenia. The compds . are also useful for 

the treatment of substance abuse disorders, the treatment of obesity or 

eating disorders, as well as the treatment of asthma, constipation, 

chronic intestinal pseudo-obstruction, and cirrhosis of the liver. 

Although the methods of preparation are not claimed, .apprx.200 example prepns. 

are included. For example, II was prepared in 3 steps starting by 

condensing 4-chlorobenzyl 2 , 4-dichlorophenyl ketone with DMF di-Me acetal 

in DMF to give 3-dimethylamino-l- ( 2 , 4-dichlorophenyl ) -2- ( 4- 

chlorophenyl ) prop-2-en-l-one followed by cyclocondensation with 

2-cyanoacetamide and methanol in DMF to give 6- ( 2 , 4-dichlorophenyl ) -5- ( 4- 

chlorophenyl ) -2-oxo-l , 2-dihydropyridine-3-nitr ile followed by cyclization 

with 2-chloroacetophenone and Cs2C03 in DMF. For I : Rl = Cl-lOalkyl, 

C2-10alkenyl, C2-1 Oalkynyl , -CN, -C0R4, -S(0)mR4, -S (0) 2NH (CO) nNRe, 

cycloheteroalkyl, aryl, and heteroaryl; R2 = H, -NR5R6, -C0R4, Cl-6alkyl, 

C2-6alkenyl, C2-6alkynyl, aryl, arylCl-6alkyl , arylC2-6alkenyl , 

heteroaryl, heteroarylCl-6alkyl, heteroarylC2-6alkenyl , cycloheteroalkyl, 

hydroxy, and ORg; R3 = H, Cl-6alkyl, Cl-6alkyloxy , trif luoromethyl, 

trif luoromethoxy, halo, and C3-7cycloalkyl ; Arl and Ar2 = aryl, 

heteroaryl; addnl. details are given in the claims. CB1 

antagonist/inverse agonist compds. I have IC50s of <1 ^M in the CB 1 

binding assay; selective CB 1 antagonist/inverse agonist compds. have 

IC50s 100-fold greater in the CB2 binding assay than in the CB1 assay, and 

generally have IC50s of >1 (iM in the CB2 binding assay. CB1 

antagonist/inverse agonist compds. I generally have EC50s of <1 ^M in 

the CB1 functional assay and selective CB1 antagonist/inverse agonists 

generally have EC50s of >1 |uM in the CB2 functional assay. IC50 and/or 

EC50 values are not given for specific examples of I. 
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AB The title compds . [I; Rl = NR5COR6 , NHC0NHR7, NHC02R8; R2 = H; R3 = H, 
halo, CN, N02, etc.; R4 = H, cycloalkyl, heterocyclyl , (hetero) aryl, 
bicyclyl; R5 = H, alkyl; R6 = alkyl, alkenyl, cycloalkyl, etc.; R7 = 
alkyl, aryl; R8 = alkyl, arylalkyl], useful for the treatment of 
conditions associated with a need for inhibition of GSK-3 such as diabetes, 
conditions associated with diabetes, chronic neurodegenerative conditions 
including dementias such as Alzheimer's disease, Parkinson's disease, 
progressive supranuclear palsy, subacute sclerosing panencephalitic 
parkinsonism, postencephalitic parkinsonism, pugilistic encephalitis, guam 
parkinsonism-dementia complex, Picks 's disease, corticobasal degeneration, 
f rontotemporal dementia, Huntingdon's disease, AIDS associated dementia, 
amyotrophic lateral sclerosis, multiple sclerosis and neurotraumatic 
diseases such as acute stroke, mood disorders such as schizophrenia and 
bipolar disorders, promotion of functional recovery post stroke, cerebral 
bleeding (for example, due to solitary cerebral amyloid angiopathy), hair 
loss, obesity, atherosclerotic cardiovascular disease, hypertension, 
polycystic ovary syndrome, syndrome X, ischemia, traumatic brain injury, 
cancer, leukopenia, Down's syndrome, Lewy body disease, inflammation, and 
immunodeficiency, were prepared Thus, acetylation of 6- ( 4-chlorophenyl ) -1H- 
pyrazolo [3 , 4-b] pyridin-3-ylamine with acetic anhydride in pyridine 
afforded I [Rl = NHCOMe; R2, R3 = H; R4 = 4-C1C6H4] . The most potent 
compds. I show IC50 values of 1-500 nM against GSK-3. Pharmaceutical 
composition comprising the compound I is claimed. 
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